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VOLUME VI 


The 


[ne 1955 Postscript 


Rear Member: 


I have promised vou a 1955 Postscript 
to the book Cycles—Ihe Science of Pre- 
diction which Mr. Dakin and I wrote in 
1944. The Postscript is too long to be 
printed in one report. This issue contains 
the section on growth. The section on 
cycles will follow. 


Tne Membersaip Plan 


The membership plan is rolling right 
along. 

At the beginning of the year we had 
4,253 members. At the beginning of Nov- 
ember we had 5,385 members. We are hoping 
that by January 1, 1956 we will have 
close to 5,800. 


fhe Uorresponuenca Course 


There are 65 persons taking the corre- 
spondence course. Some have almost finish- 
ed. Some have just started. 

I am quite pleased with the way the 
students are taking hold. One or two find 
the going hard, but all the rest are doing 
splendidly. The work of some of the 
students is brilliant. 


The Free Correspondence Course 


The free correspondence course was 
awarded to Richard Nelson of Tampa, 
Florida. Mr. Nelson is a young man who is 
making the study of cycles his life work. 

I am sorry we are not able to give more 
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free courses, but we simply cannot afford 
to. On the average it takes my assistant 
from an hour and a half to two hours to 
check and correct each returned lesson. I 
spend a varying amount of time on each 
returned lesson in addition. It is really 
quite a chore. 


The Feilowship 


Money has been secured to extend Pr. 
Wing’s Fellowship for an additional year. 
Gr. Wing, you will remember, is the man 
who showed that the turning points of at 
least certain cycles come later and later 
as the cycle is found closer and closer to 
the equator. He has also discovered that 
this latitudinal, shidt,. asmit 1s.cal led, 
seems to be distorted by land masses, like 
the declination of terrestrial mapnetism. 


Stock Market forecast 


The following letter regarding my stock 
market forecast of 1944 and my reply to it 
may be of general interest: 

Pear Mr. Dewey: 

Would you care to corment on the appar- 
ent wide divergence of the actual rise to 
date in the Standard * Poor’s average to 
over 290, assuming we have seen the highs 
and lows for 1955, as compared with a 
prosnosticated peak of approximately 150? 
Tt would appear that one would have te go 
back to the late 1870’s to find such a 
wide proportionate divergence. 
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Reantir: ac: 

You are risht there is at the present 
time a wide divergence between the level of 
my stock market forecast of 1944 and the 
Standard ® Poor’s Cornoration Combined 
Index upon which it was based. 

Although there is a wide diversence of 
levels, the timing has been pretty good. 
And? i tersatimime in which; allipofims are 
chiefly interested. 

This is in laree part a matter of luck. 
Cycles as long as 4 years cannot possibly 
be expected to pin point to the year the 
various annual wiggles of a series of 
figures. 

The forecast of 1944 called for a crest 
at 1954 and a coming trough at 1960. Look- 
ing backwards from the vantage point of 
circa 1970, if 1955 or even 1956 should 
prove to be the year of crest, and 1f anv- 
where near 1960 should prove to be the year 
of troush, the forecast will have been 
noteworthy. 

‘My purpose in making this forecast was 
not to outguess the market nor to provide 
a practical method of tradins, but rather 
to provide additional proof that cycles do 
keep on coming trve after discovery, and 
hence that they cannot be attributed solely 
to chance. J think mv point has already 
been pretty well made. And if, by good 
fortune, a theoretical short sale at the 
average price of 1954 can be covered at a 
profit at the average price of 1960 I will 
have made my point still further. 

Now getting into the matter of diver- 
pence: T do not know the reason for the 
divergence and I am not very good at making 
alibis. 'owever, here are a few random 
thourhts. 

The diverrence between 1943 and 1953 can 
be explained almost entirely by adjusting 
either the forecast or stock prices for 
the change in the gold value of ovr paper 
currency. J] do not, however, believe that 
this is the explanation. (1) We had paper 
currency in Civil War times without any 
apparent distortion of stock market prices, 
(2) Our paper currency has been off eold 
since 1933. If being off sold were the 
cause of the discrepancy, it should have 


caused a distortion from 1933 to 1944, but 
it did not seem to. (3) The additional 
divergence between the forecast and the 
actuals for 1954 and 1955 cannot be ac- 
counted for this way because there has 
been no additional waterins of our currency 
for these years. 

A more likely reason for the divergence 
is the fairlureJof the study of 19445ro0 
isolate all of the cycles that are inher- 
ent in the stock market figures. If, for 
example, the 17.2 or 17. 3-year-cycle re- 
ported upon in May 1955 had been included 
in the synthesis of 1944, the forecast 
would have been importantly higher than it 
1s at the present time. However, a cycle 
as long as this relative to the lencth of 
the series of figures has an opportunity 
to repeat so few times that 1ts inclusion 
as an important constituent of a forecast 
ls very questionable. If I were to make 
another forecast today 1t would reguire 
quite a little study before I wovld ven- 
ture to include this 1!7-vear cycle in the 
synthesis and projection even though it 
would certainly help the correspondence 
between the two curves from 1830 to date, 

T have noticed that cvcle forecasts 
rather consistently have an amplitude less 
than the amplitud of the fluctuations 
from which thev were derived. This may be 
due to an inherent irregularity of timing 
of the cycles themselves. As a cycle is 
sometimes on time, sometimes early, and 
sometimes late, when you try to tie it 
down to a particular time, vou lose a great 
deal of its strength. 

These random thoughts mav throw a little 
light on the situation, but I suppose the 
real reason is that in 1944 I did not know 
enourh to do a better job than T then did. 
I could perhaps do a little better today, 
but even today I do not know enougch to 
make forecasts as accurate in timing and 
in levels as I would wish. 


Cordially yours, 


Director 
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THE 1955 POSTSCRIPT 


TO 


CYCLES*THE SCIENCE OF PREDICTION 


INTRODUCTION 


iE book Cycles—the Science of 
"LT ereaiction which was written by /'r. 
Es E2 akin, and myself in 1944, 
presented two facts of basic importance. 
The first fact concerned growth. The book 
showed that social and economic organisms 
(nations and manufacturing companies, for 
instance) follow a basic law of growth 
just as definitely as do trees, pumpkins, 
and rabbits. The second fact concerned 
cvcles. The book showed that many aspects 
of social and economic life fluctuate in 
rhythmic cycles, some of which are too 
regular and have repeated too many times 
to be easily the result of chance. We 
need to take both of these facts into 
account in our effort to appraise the 
future. 
Let me take a few words to elaborate 
each of the two points raised above. 


Growth 


Speaking first of growth: Trees do not 
srow to reach the sky. According to their 
nature they grow to 20, to 50, to 100, or 
to 200 feet, but there are limits beyond 
which any given kind of tree can not grow. 
Pumpkins may grow to be as big as a wheel- 
barrow, but they do not and cannot grow 
to be as big as a house. Rabbits grow to be 
6 feet high only on the stage. ihere are no 
Harveys running around in my back yard nor 
in vours. The law holds true for every- 
thing within the universe (except perhaps 


the universe itself, as to which matter 
no one knows). Wishful thinking will not 
change this basic law of nature. ihe 
economy of the United States, despite the 
current spurt, 1S no exception to the gen- 
eral rule. Our basic underlying grawth 
trend is still upward, but very definitely 
the underlying growth trend 1s not increas- 
ing oat as fasta rate as 1t used ito. An 
even slower rate of increase in the future 
can be forecast witl certeinty. 

The law of growth is this: As we pro- 
gress in time—as things get older—things 
grow at a slower rate. 


Cycles 


And now a word about the cycles «hich 
have repeated time after time with so much 
regularity. ihere can be no argument about 
the fact that ups and downs in economic 
affairs have come at reasonably regular 
time intervals for as far back as there 
are figures. There is, however, argument 
in recard to the statistical sienificance 
of this regularity, .here are those who 
believe that all of this regularity is 
merely random. Others believe that to 
ascribe all of this regularity to random 
influences is unreasonable—even fan- 
tastic. The reality of the cycle can 
not be questioned. The significance (or 
lack of it) of any given cycle is a matter 
of belief. 


It is unfortunate that this matter of 
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significance lies in the realm of belief. 
It should be in the realm of knowledge. 
‘lowever, no statistician has yet worked 
out a generally accepted way to evaluate 
the significance of the sort of rhythmic 
cycles we find in economic figures. Until 
some statistician succeeds in doing this, 
our evaluation of the significance of any 
particular rhythmic cycle—or of rhythmic 
cycles collectively—will have to rest upon 
common sense. 


Chance 


Of course, anything could happen as a 
result of chance. If you set a monkey in 
front of a typewriter, there is one chance 
in 43 (the number of keys on a machine) 
that the first letter he would strike 
would be T. Fvery time he strikes a T 
there is arain one chance in 43 that the 
next letter he strikes will be tJ. Once in 
43 times, on the average, one of these com- 
binations of IH will be followed by an E. 
Javing produced the THE, once in 43 times 
on the average the next key he hits will be 
a space. Presently, with a few billion 
monkeys pounding a few billion type- 
writers for a few billion years, one 
monkey might come up, purely by chance, 
with the letters: THE ROOK CYCLES—THF 
SCIENCE OF PREDICTION, WHICG1 WAS WRITTEN 
ewe Eoek  eAKEN- ANRSMYSELF IN 1944 
PRESENTER TWO FACTS OF BASIC IMPORTANCE. . . 
This could happen, but I assure you that 


PAA I 


As a rule, things grow slowly, then 
fast, then slowlv. This fact is illustrat- 
ec in Plate I below. 

Tt matters not whether we record the 
srowth of a pumpkin (firs. 1), a white rat 
(Fie. 2), a vroup of yeast cells (Fig. 3), 
a eroun of fruit flies (Fig. 4), a group of 
Sweedes (Fig. 5), or a group of Frenchmen 
(Fig. 6)—all behave the same way. 

Plate IJ gives further examples of 
growth. Fig. 1 shows the crowth of the 
indigenous native population of Algeria 
as stimulated by open French control, 
following conquest. Fig. 2 shows the growth 
of the population of the United States. 
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this particular article was not written 
in that way. I hope to convince you that 
at least some of the regularities in 
business can not reasonably be the result 
of chance, either. 


A Statement 


And now I wish to make a statement of 
critical importance: If the regularity of 
the ups and downs of any series of figures 
has a cause, and if that cause, and the 
regularity it produces, are not taken into 
account by those who study such figures, 
the knowledge of such people is only par- 
tical and their forecasts can not be de- 
pended upon. 

For example, if there are such things 
as tides, the people who study oceans will 
not know enough about their subject and 
will not be able to make adequate fore- 
casts of future water levels unless they 
take the tides into account. Similarly, 
if there are such things as significant 
rhythmic cycles in economic data and any 
economists fail to take them into a¢count, 
he will not know enough about his subject 
and will not be able to make adequate 
forecasts of future prices and of future 
production. 

With these preliminary remarks out of 
the way, let us now get down to details, 
first in regard to growth and then, in a 
hater article, jin regard: to ¢ycleés: 


GROWTH 


The main characteristics are always the 
same-—-an elongated letter J. 

Fig. 3 of Plate If charts the growth of 
Germany from 1700. Here we see something 
new~a rebirth which began about 1850, and 
which superimposed a new growth curve on 
top.ot the old one. Compound ¢rowt! curves 
of this sort occasionally occur, but tney 
are rare. 


A Typical Growth Curve 


A more or less typical growth curve 1s 
charted by itself in Fig. 4 and, with a 
cycle wrapped around it, as in fig. 5. It 
is clear that the older the curve and the 
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higher the level, the bigger are the ups 
and downs of the cycle. 

The final curve of Plate II, xe 2G): 
an index of Spanish trade, 1530— 1450, 
illustrates that economic data, too, con- 
form to typical growth patterns. Note that, 
as in Fig. 5, the higher the growth curve 
the bigger the oscillations. 

Although the actual growth of anything 
1s likely to be small in the beginning, the 
rate of growth in the beginning is usually 
very large. For example, here are the 
values for the so-called typical growth 
curve shown in Fis. 4 of Plate II. 


Sales of a Hypothetical Company 1995-1955 


Year Sales 5-Year Crowth 
Actual Percent 

eee Crowth Crowth 
1905. £ 20,000 

1910 38 , 000 $ 18,000 90 
1915 68,000 48 , 000 80 
1920 114,000 A8 , 000 70 
1925 1846, 000 70,000 40 
1930 279,900 93,000 50 
1935 391,000 112,000 40 
1940 508 , 000 117,000 30 
1945 409,000 101,000 20 
1950 669 , 900 60,900 10 
1955 6469 , 900 0 0 


Eni memmmmnmmmmemmaaatl 


Note that in the first five years (1905— 
1910) growth was only $18,000, but rate of 
growth was 90%. @y 1935-40, growth was 
$117,000, but rate of growth was only 30%. 
From 1945 to 1950 actual growth was still 
#£0,900, but rate of erowth had dropped to 
10%. If this pattern of 10% less growth 
every. 5 years continued, for the particular 
series of figures used for illustration, 
1950-1955 would show no growth at all. 


Ratio Scale 


As rate of growth usually changes 
more consistently than actual growth, it 1s 
customary to chart all figures involving 
growth on ratio scale. Whereas arithmetic 
scale is graduated in such a way that equal 
vertical distance represents equal amounts 
of growth, ratio scale is graduated in such 
a way that equal vertical distance repre- 
sents equal percentage growth. The differ- 
ence is illustrated in Plate IIT on which 
curves illustratine crowtn of equal amount 
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(Tig. 1) and at equal rate (Fie ='2) are 
charted on both arithmetic and ratio scale. 
Plate III also shows the growth of the 
United States plotted in each of the two 
ways. 

Plate IV vives three additional ex- 
amples, each plotted on arithmetic and on 
ratio scale. Fig. 1 replots the idealized 
trend which we first met as Fig. 4 of Plate 
II. Fig. 1-A show: this curve replotted on 
ratio scale. Fig. 2 replots the trend and 
cvcle which we met as Fig. 5 on Plate II. 
Fig. 2-A replots the same values on ratio 
scale. 

Note "in Plate 1V, Fier 2=A;) thatcon 
ratio scale the cycle has a constant 
strength or amplitude. On arithmetic scale 
(Fig. 2) it does not. This is another 
reason for using ratio scale. It will be 
used in all the remaining charts of this 
article. 


Twenty-four Industries 


Pieces W, WE, WANE, incl VALINE niiilingeireiue 
the growth of twenty-four different eco- 
nomic indices. Some, like airplane produc- 
tion and petroleum production are still 
strongly upward. Some, like copper pro- 
duction and cotton production, have sta- 
bilized. Some, like coal production and 
wool production, have turned down. The 
overall picture, as far as manufactures 
are concerned, is shown by Fig. | of Plate 
VY. The rate of growth is still strongly 
upward, but it is not as strong as 1t used 
to be. In the future it will not be as 
strong as it is now. Rates of growth always 
get less in the course of time. 


The Reason for the Law of Growth 


You may wonder why I speak so positively 
about the law of growth. A moment’s re- 
flection will show you that it 1s axio- 
matic. Supposing something doubles in 
size in a given period of time, let us say 
a year. If this rate of growth continues 
in two years it will be 2 x 2 or four 
times as bic, in three years it wll be 
2 x 4 or eight times as big, then sixteen 
times as big, thirty-two times as big, etc. 
progressively. At the end of a few hundred 
vears it will] be as big as the earth. Soon 
it will be as bie as the solar system, 
presently as bis as our galaxy, etc. 

fhis result will hold true no matter 
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how small the thing is to start with. If 
its very small it will merely take a few 
more years. 

The same thing holds true no matter 
how slowly the thing grows. If it takes a 
hundred years to double in size you will 
get the same result, only it will take 
longer. You just simply can’t have anything 
growing at the same rate over any long 
period of time without getting something 
so big that it will fill all space. 

Of course the rate of growth does not 
have to get uniformly less, interval by 
interval. I have already given you an 
example in Germany of a growth trend which 
started to taper off and which then had a 
re-birth. With this example in front of 
them, and other examples from plates V, VI, 
VII, and VIII, such as lead production in 
1850, copper production in 1883, and 
petroleum production in 1900, many people 
wonder if our own economy may not be 
experiencing a rebirth at the present time. 


No Rebirth Visible 


As best I can determine it, the present 
spurt is only a spurt. The ten additional 
years of figures which have become availa- 
ble since Cycles--The Science of Prediction 
was written do not change my opinion, that 
our economy, in common with all other 
things that grow, is now growing at a less 
rapid rate than formerly and will certainly 
grow at an even less rapid rate in the 
years to come. 


Report for Pecember 1955 -———————————— 


This subject is important enough to 
justify a few extra words. Just what is our 
growth rate at the present time and wnat 
will it be 5, 10, or 15 years from now? 


All Trend Determination Subjective 


In answering this qvestion I wish to 
make it clear that there is no absolute 
Ged-given answer. ‘o matter how “scientifi- 
cally” or ‘mathematically” a trend is 
determined, in final analysis a trend is 
never more than the judgment of the man who 
computes it. 

With this qualification in mind, refer 
to Plate IX which represents my best suess 
regarding the underlying growth trend of 
manufacturing production in this country, 
1800—2000. For details regarding this 
trend refer to Cycles for January and for 
February 1954. 


Where We Are and Whats Ahead? 


Plate IX is based on the F.R.%. Index of 
Manufacturing Production, 1935-39 = 100. 
Underlying growth trend, as determined, 
will increase about 20% in the 10 years 
ending 1959. The 10 years ending 1949 will 
grow at the rate of 15%, and so on, pro- 
eressively less, until we reach complete 
maturity about the year 2000. 

We are now 54% above trend as I have 
determined it. \hat goes up must come dovn. 
If the trend has been correctly determined 


this fact sounds a note of caution for the 
future. fe ROE, 


A NEW ELECTRONIC CYCLE ANALYZER 


By Vedder ‘lughey 


attempts to reduce a chart to a set 

of regular waves with the aid of 
mechanical or electronic devices. Figure 
one diagrams another step along this 
experimental road. This device was built 
by the author with the help of Mr. L. C. 
Green of Buffalo, N. Y., a very expert 
technician. 

Referring to Fig. 1, the upper left 
hand part shows the photo pick-up unit (1) 
which converts the curve being analyzed 
into electrical wave form. This is accom- 
plished by making a silhouette of the curve 
just long enough to wrap around inside the 
transparent drum (A). This plastic drum 
1s open at one end and a long bulb with 
a straight line filament is mounted along 
the axis. The height of the silhouette of 
the curve at the point on the drum just 
in line between the straight filament and 
a slit in the travelling screen (2) will 
determine the length of the filament light 
which will fall on the translucent screen 
in front of the photo tube. Thus the vol- 
tage generated by the photo tube at any 
instant 1s proportional to the height of 
the curve at that point. 


The Drum Rotates 


T HFRE have been many interestinep 


As the drum rotates the electric current 
of the pick-up ovtput will vary as the 
curve varies. If this output 1s connected 
to an oscilloscope (5) and the electron 
beam of the oscilloscope is made to sweep 
from left to right at exactly the same 
speed as the rotating drum, then thie 
‘scope will show a picture of the silhou- 
ette, or curve, being analyzed. io achieve 
this we simply use a synchronous motor 
to rotate the drum exactly thirty times a 
second, and set the ‘scope to “sweep” at 
this same rate. Thus, thirty times a 
second, the ‘scope face shows a graph of 
the series as drawn and presistence of 
vision makes the picture appear constant. 


Curve in Electrical Form 
So we have converted our curve into a 


graph on the oscilloscop2: face and have, 
in the photo pick-up output, an electric 
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current which varies exactly as the curve 
of the series varies. We are assuming that 
the travelline optical. screen (2) has only 
one slit. I will mention elsewhere some 
interesting possibilities involving the 
employment of several slits. Now, if the 
series can be analyzed electronically, 
we can do this by putting the photo pick- 
up current thru the appropriate analyzing 
devices and interpreting the indications 
these devices give. 

Note that the only way we can do this 
is to keep rotating the drum and this means 
that we are repeating the curve in electri- 
cal wave form thirty times a second. In 
terms of the response characteristics of 
electronic equipment this is repetition 
only once in a long, long time. Incredible 
as 1t sounds to the layman, a thirtieth 
of a second in electronics is comparable 
to, say, a million years in the study of 
reology, as far as the evidence presented 
1s capable of detailed analysis. 


The Analysis 


And now, with our curve in electrical 
wave form, how will we analyze it? The 
first thought is to put this electrical 
“curve’’ thru a tuner, like our radio or 
JT. V. tuners, so that only the wave length 
tuned to can come thru, if there is such 
a wave length present in the curve being 
studied. Then we could see the wave 
present on the monitor ‘scope (5). This 
is exactly what we do, but there are com- 
plications. Any wave present in the curve, 
long enough to be of interest, will be 
so long, electronically speaking, that 
ordinary radio tuners cannot cope with it. 
Such relatively long waves require very 
special tuning circuits. 

The development of these circuits as 
efficient tuners is in its infancy, at 
least as compared with tuners for the 
higher frequencies. Wowever, the author 
was most fortunate in having a friend, 
Mr. L. C. Green, who became a collaborator 
in the design of this analyzer and who 
developed a low frequency tuner of amazing 
efficiency. When the pick-up is passed 
thru Green’s tuner (4) and then shown on 


TRANSLUCENT SCREEN 
ANY LIGHT LANDING 

ON SCREEN |S PICKED 

UP BY PHOTO TUBE. 

( CENTRAL LIGHT 19 

ACCENTUATED SOMEWHAT 


TRAVELING SCREEN 
OPTICAL FILTER 


A 


TRANSPARENT DRUM —~y 
ONE END OPEN y. 


1800 RPM hn ae 
SYNCRONOUS 


STRAIGHT 
LINE FILAMENT 


BULB OPERATED BY D.C. 


ELECTRON 
re} { 


INSIOE OF TRANSPARENT DRUM ‘A’ (IS WRAPPED 
A SILOUHETTE OF A TIME SERIES, THE HEIGHT 
OF THE SERIES AT ANY POINT DETERMINES 
THE AMOUNT OF LIGHT RECEIVED BY THE 
PHOTO TUBE. 


TRAVELING SCREEN OPTICAL FILTER "2", 
DISTANCE OF SCREEN FROM LIGHT SOURCE 
DETERMINES SEPARATION OF THREE ITEMS 
PICKED UP FROM THE TIME SERIES. A 
SINGLE SLIT PICKS UP SIMPLY THE GRAPH 
AS DRAWN. 

THE ELECTRONIC SWITCH RECEIVES 
BOTH THE PICKUP QUTPUT AS WELL AS 
THIS OUTPUT MODIFIED BY THE TUNER 
THE SWITCH OUTPUT PASSES ALTERNATELY EVERY OTHER 
THIRTIETH OF A SECOND, FIRST ONE THEN THE OTHER TO 
THE MONITOR OSCILLOSCOPE, ON WHICH BOTH CURVES 
CAN BE SEEN SIMULTANEOUSLY. 


TUNEF 


O VOLT DC LIGHT SOURCE AND 
1400 VOLT PHOTO TUBE ; 


POWER SUPPLY | ISOLATION OF PERIODIC 
} ee COMPONENTS IN TIME SERIES 


| APPROXIMATE SOLUTION 
BY ELECTRONIC ANALYSIS # 


THE PICKUP OUTPUT 
MODIFIED BY THE TUNER 
IS ANALYZED AND A 
PERIODIGRAM SHOWS 
ON THE ANALYZER 
SCOPE FACE 


SIGNAL GENERATOR | 
FOR CALIBRATION 
OF ANALYZER. | 


ut ut 


SWEEP ANALYZER. 6 
BiH “plexce MONITOR ae 


“gn 


eee tae egtinoas Bie ANALYZER 
& oy =) om ° aaa - a 
O'O ‘O° Seay 


Model AP-1 
- 
yA: 2, 
Ter eo 
ER 4 OSCILLOSCOPE 5 
HOS ew 
r TUNER OUTPUT PANORAMIC SONIC ANALYZER 


THE TUNER LETS Panoramic Radio Prod, Mt, Vernon, NY. 
LY THE WAVE LENGTH 
NED TO COME THROUGH 
FULL. FIG. 1 

1G ss 


8 A Diet ol ea laa Sa GS by ia —Report 


the monitor ‘scope (5) the results are 
striking. Any wave present and having a 
length to which the tuner is set for will 
come thru and show on the monitor ‘scope 
face. Any other wave which may be present 
but of somewhat loneer or shorter length 
will be very greatly suppressed. 


Timing and Strength 


When we view the wave we have tuned or 
filtered out of the curve and onto the 
monitor ‘scope it is hard to tell where the 
turning points are and what the amplitude 
(strength) is in relation to the time base 
and verticle scales of the curve being 
analyzed. So we conceived the idea of 
showing both the curve itself and the 
tuned-to component, together on the same 
“scope by switching first one and then 
the other into the monitor ‘scope. This 
is effected by the electronic switch (4) 
which, every other thirtieth of a second, 
passes alternately the pick-up output and 
the tuner output to the monitor ‘scope. 
This allows us to date the turning points 
of the tuned component wave bv reference 
to the curve itself, shown simultaneously. 

The amplitude or strength of the tuned 
component (cycle) is found as follows: A 
control on the tuner is set so that the 
tuner does no tuning but acts simply as an 
amplifier with controllable gain or loss. 
The sain control is then adjusted so that 
the two curves on the monitor ‘scope are 
identical and merge into one. Now, when 
the tuning function is introduced again, 
the amplitude of the component wave as 
shown on the ‘scope will be its correct 
value as it exists on the average in the 
curve. The switch, tuner and monitor 
‘scope are items three, four and five in 
the drawing. 


The Sweep Analyzer 


We had hoped that this much apparatus 
would allow a good approximate analysis 
of the curve. “ut trying to read the 
monitor‘scope with any degree of exactness 
is an almost impossible task, at least 

with the quality of equioment which we 
could afford. So we thought of hitching 
on to the tuner another type of tuner 
called a sweep analyzer (6). The sweep 
analyzer 1s a remarkable piece of equip- 
ment commonly used by radio stations and 
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acoustic engineers. It has a viewing 
‘scope on which a beam sweeps from left to 
right about once a second. The phosphor 
of the ‘scope face has a hich persistence 
so that what shows lasts just about a 
second and a permanent picture results. 
As the ‘scope beam sweeps, a comple tuning 
circvit also sweeps, in 1ts response, over 
whatever tuning range the sweep tuner 18s 
adjusted for. At any instant, if a wave 
is present in the input of the leneth the 
tuner is responding to at that instant, 
then a verticle pip shows on the sweep 
tuner’s ‘scope face with a height propor- 
tional to the amplitude of the wave 
present. Thus the sweep tuner ‘scope draws 
a periodigram of the time series being 
input. 

Other researchers have attempted to 
connect the pick-up output directly to the 
sweep analyzer but difficulties irmediately 
ensue. Just as Creen’s tuner, with the 
electron switch and monitor‘scope, do not 
see quite enough for practical work, so 
the sweep analyzer is troublesome because 
it sees too much. Every random and slight 
deviation of the curve from a smooth curve 
is reduced to a large number of harmonic 
components which, as far as cyclical 
analyzer and forecast value are concerned, 
are ‘‘false’’ components. Thus the sweep 
analyzer ‘scope face becomes a jumble of 
‘hash, ”’ as radio mechanics call it. 


The Complete Spectrum 


So we conceived a sort of compromise. 
The output of Creen’s tvrer is a smooth 
curve containing only waves whose leneths 
cover a narrow range ahout the point tuned 
to. If tuner output is input to the sweep 
analyzer we have, in effect, given it a 
nice easy job to do. It will clearly show 
the waves present with little “hash.” And 
the period lengths and relative amplitudes 
which may be present can be read directly 
from the sweep analyzer ‘scope face. Work- 
ine the tuner slowly over the whole range 
we can progressively examine every part of 
the spectrum in this way. 

There are other theoretical, technical 
and practical matters in connection with 
the use of the apparatus which are dis- 
cussed in a lengthier article to appear in 
the January 1954 issue of the Journal of 
Cycle Research. 
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MAJOR WAR PERIODS 
by W. R. GEISINGER 
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Prices normally go up during wars and 
for a short time thereafter. 

After previous wars prices always 
declined. 

After \Vlorld War JI, however, our vovern- 
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ment manipulated the currency to keep 


prices up. 


Excess of prices during the past seven 
years over maximum previous prices after 
war peaks is shown by the shaded area. 
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Fig. 1 Curve A. The Modified Ceisinger Industrial Production Indicator Curve. This 
curve 1s derived from certain ficures which are published monthly in the Survey of 
Current Business. It tends to turn about & months before the Federal Reserve Poard 
Index of Industrial Production. 

Curve B. The Federal Reserve Poard Index of Industrial Production adjusted for 
seasonal variation and smoothed by a 3-month moving average. The value for the 
latest available month is shown by a dot. 

Curve C. This curve 1s the Modified Geisineer Industrial Production Indicator 
Curve advanced by 8 months. This process projects part of the curve into the future. 
If the relationships of the past continue, the projection gives some hint of what 
may happen to the Federal Reserve Board Index of Industrial Production (Curve B). 
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The final figure for June (which, when projected, becomes February 1954) is 5. 
This figure is down 2.2 points from the value of 7.2? for Mav. 

The indicator looks as if it might be topping out, doesn’t it? [t 1s now five 
months since the crest of January 1955. None of the other “false” declines (Teb. — 
April 1947; Oct. ‘49-—-Nov. ‘49; Feb. ‘59-—June ‘52) took so long to reach their low 
point. Also, the rise which began in March and ended in May failed to get anvwhere. 

The andicator is still very strong (5), but to my way of thinking 1t is tryinr to 


tell us to be cautious in respect to 1956. Sigel a ue 
Blo 
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(4,.4-YEAR (53-MONTH) CYCLE 
--IN IND. COMMON STOCK PRICES,8 
--IN RAILROAD STOCK PRICES, 8 
(4, 41-YEAR (53-MONTH). CYCLE 
--IN ADVERTISING EFFECTIVENESS 
OF PINKHAM MEDICINE COMPANY, 8 
--IN EUROPEAN WHEAT PRICES, 8 
4.418-YEAR (&3-MONTH) CYCLE 
--IN TEMPERATURE, 176 
4. 4A4-YEAR (53-MONTH) CYCLE 
--IN PSG |RON PRICES, & 
4.5-YEAR (54-MONTH) CYCLE 
--IN PIG IRON PRICES, 18 
5.4-YEAR (65-MONTH) CYCLE 
--IN PIG [RON PRICES, 18 
5.5-YEAR (A6&-MONTH) CYCLE 
--IN CORN PRICES, 43-7, 77-9. 
BOR. 8-7. 
--IN STOCK MARKET, 18 
5.6-YEAR (67 1/3-MONTH) CYCLE 
--IN CORN PRICES, 80-1 
5.90. YEAR 
5.91-YEAR 
5.93-YEAR 
--IN COPPER PRICES, 7 


(71-MON.TH) CYCLE 


i 


--IN COTTON PRICES, 7, 234-5 

--IN IND. STOCK PRICES, 7 

--IN PIG |RON PRICES, 7 

--IN RAtLROAD STOCK PRICES, 7 

-- IN SUNSPOTS WITH ALTERNATE 
CYCLES REVERSED, 7 

--IN TREE RING WIDTHS, 7 


5.96-YEAR (71.4-MONTH) CYCLE 


--IN WHEAT PRICES IN WESTERN 


EUROPE, 7 
6-YEAR (72-MONTH) CYCLE 


--IN ALLIS CHALMERS SALES, 
94-5 

--IN CONTINENTAL OIL INCOME, 
249-51 

--IN GENERAL ELECTRIC SALES, 
201-3 

--IN GENERAL MOTORS SALES, 
236-7 

--MONTGOMERY WARD AND COMPANY 
SALES, 54-5 

--1N RAYON PRODUCTION, 217-9 

--IN STANDARD OIL OF CALYFORNIA 


INCOME, 190-1 

--IN STEEL PRODUCTION, 167. 169- 
74 

--IN SWIFT AND COMPANY SALES, 
192-3 


--IN YOUNGSTOWN SHEET AND TUBE 
ComMPANY SALES, 52-3 
6.75-YEAR CYCLE 
--IN PIG [RON PRICES, 18 
6.86-YEAR CYCLE 
-- IN COMMON STOCK PRICES, 18 
&.5-YEAR CYCLE 
--IN GENERAL ELECTRIC SALES, 
Zi e ANZar 
8.85-YEAR CYCLE 
--IN WIDTHS OF PRE-GLACIAL 
TREE RINGS, 7 
8.9-YEAR CYCLE 
StediING PillG bRONM ER LGESi. = 7 
9-YEAR CYCLE 
- --IN NUMBER OF CATTLE ON 
FARMS, 213-6 
--IN PIG | RON PRICES, 18 
9. 2-YEAR CYCLE 
-- IN COMMON STOCK PRICES, 18 
9.6-YEAR CYCLE 
t- IN ACREAGE OF WHEAT, 5SOQ- 1 
--IN LYNX ABUNDANCE, 234-5 
He WSs VEAR CYCLE 
--IN SUNSPOT NUMBERS, 234-5 
13.5-YEAR CYCLE 
--IN PIG |RON PRICES, 18 
TAN 2/7 B= BAR | GY CLE ‘ 
--I!N NUMBER OF STRIKES AND 
LOCKOUTS IN UNITED STATES, 12-3 
--IN PEPPER PRICES, 12 
--1N PURCHASING POWER OF BEEF, 12 
=stN SUNSPOTS, 12 
--IN SUNSPOTS WITH ALTERNATE 
CYCLES REVERSED, 12 
ee TNO UREE RUNG Si lie 
VSI / Ta VSAR NG YVCL iE 
--1N BLACK PEPPER PRICES, 
16-YEAR 
16 2/3-YEAR Crete 
--IN COFFEE PRICES, 180-3 
16 2/3-YEAR CYCLE 
--IN ARIZONA TREE RINGS, 138. 
148 
SIN JAVA TREE RINGS, 138. 148 
--1N WROUGHT IRON PRICES IN 
ENGLAND, 138, 141-7 
17, 2-YEAR CYCLE 
--1N COMMON STOCK PRICES, 138, 


184-5 


ae 
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PD EX OR CYCLE LENGTH CONTINUED 


49-5 oS 

--IN MARRIAGE RATE, 152 

SSN Ws, Se POPULATION USB el oee:> 

17 3/4-YEAR CYCLE 

--IN ARIZONA TREE RINGS, 197, 128 

--IN CIVIL WAR AND JI NTERNATIONAL 
WAR BATTLES COMBINED (INV.), 197, 
110-1 

-sfN CORTON PRUCES, 7. W4e75 107 
114-5 

--IN EARTHQUAKES IN CHINA, 107, 120 

--IN [NOUSTRIAL STOCK PRICES, 7 

--IN LIABILITIES OF COMMERCIAL AND 
INDUSTRIAL FAILURES, 7, 97, 
112-3 

--IN PIG [RON. 7. 121-3 

-= IN) Smock |PIRNGEIS: fallen lia b-97 

--IN SUNSPOTS WITH ALTERNATE 
CYCLES REVERSED, 7 

--IN TREE RING’ WIDTHS, 7 

18.2+YEAR CYCLE 
-- IN ACREAGE PLANTED TO WHEAT 


TINVOINIG: Neaes TSENG, AC) 

.2- IN BUILDING CONSTRUCTION, 105. 
6. 129 

--IN JAVA TREE RINGS (INV.), 105- 


6 24 eo Ae 
-e IN LOANS AND DISCOUNTS, 195-6, 
129 
-- IN MARRIAGE 
in Ze! A? 
--IN SALES OF AN IND. 
6, 129 
--1N SUNSPOTS WITH ALTERNATE CYCLES 
REVERSED, 195-6, 116-9 
19.4-YEAR CYCLE 
e>IN IND. STOCK PRICES, 139 
--1N RAILROAD STOCK PRICES, 139 
20- YEAR 
--IN INDUSTRIAL STOCK PRICES, 139 
--IN RAILROAD STOCK PRICES, 139 
20.8-YEAR CYCLE 
--1N SUNSPOTS WITH ALTERNATE CYCLES 
REVERSED, 139 
22-YEAR CYCLE 
--IN POSTAL RECEIPTS IN MILWAUKEE, 
139 
DOO VEAR! GY CLE 
--!N ABUNDANCE OF LYNX IN CANADA, 
139 
--IN ADVERTISING EFFICIENCY, 139 
-- IN FEMALE AILMENTS, 140 
--IN SUNSPOTS WITH ALTERNATE CYCLES 
REVERSED, 139 
--1N WHOLESALE PRICES, 139 
22. 14-YEAR CYCLE 
--IN INTERNATIONAL CONFLICT, 139 
23-YEAR CYCLE 
--!N LAKE AND RIVER LEVELS, 140 
--IN ROCK DEPOSIT WIDTHS, 140 
mm IN STOCK PRIGES 1 
--IN TREE RING WIDTHS, 140 
--IN WEATHER IN THE UNITED STATES, 
140 
23.3-YEAR CYCLE 
--1N COMMON STOCK PRECES, 140 
24-YEAR CYCLE 
-- tN EUROPEAN WHEAT PRICES, 140 
26.4-YEAR CYCLE 
--IN RAILROAD STOCK PRICES, 140 
30-YEAR CYCLE 
«-IN RAILROAD STOCK PRICES, 149 
35, 2-YEAR CYCLE 
--I1N ABUNDANCE OF LYNX IN CANADA, 
7 ao 
--IN FREQUENCY OF EARTHQUAKES IN 
CHINA, 7, 140 


IN ST. LOUIS, 105- 


COMPANY, 105- 


318 


feN DYEX. *7Orr = Gye Coen ESNeGalet 

35.5-YEAR CYCLE 46-YEAR CYCLE 

--I1N EUROPEAN WEATHER, 7 --IN DROUGHTS IN NORTHWEST, 140 
35.9-YEAR CYCLE --IN LEVELS OF GREAT LAKES, 140 

--1N FREQUENCY OF AURORA, 7 --IN TREE RING WIDTHS, 1490 
36-YEAR CYCLE SO-YEAR CYCLE 

--1N BAROMETRIC PRESSURE OF -+IN MANUFACTURING PRODUCTION , 

BATAVIA, 7 140 


--1N MANUFACTURING PRODUCTION,7 
--IN WHEAT PRICES IN WESTERN 
EUROPE, 7 


37.5-YEAR CYCLE 
--IN COMMON STOCK PRICES, 


--1N SuNSPOTS, 140 
40 .0-YEAR CYCLE 


140 


--IN RAILROAD STOCK PRICES, 140 
ADDITIONS TO THE LIBRARY, 56, 97, 314 
ADVERTISING EFFICIENCY 
SOV EAR] GYCIE: TN). too 

AIRCRAFT PRODUCTION (U.S.), GROWTH OF 
303 

ALGERIA, NATIVE POPULATION, GROWTH OF 
296 


ALLIS CHALMERS SALES 


e<6-YEAR CYCLE IN, 94-5 
ASSAULT, SEASONAL CYCLE OF, 210 
AURORA, FREQUENCY OF 


-*35.9-YEAR CYCLE IN 47 
AuTO THEFT, SEASONAL CYCLE OF, 
AUTOMOBILE PRODUCTION (U.-S.), 

OF. 2303 
AUTOMOBILES, FACTORY SALES OF, 

--?3.6-MONTH CYCLE IN, 8 

--36.9-MONTH CYCLE IN. 8 
BATAVIA, BAROMETRIC PRESSURE AT, 

ae S6e VEAR CYCLE DN» 7 
BATTLES, CYCLES IN, NUMBER OF, 34 
BEEF CATTLE, PURCHASING POWER OF, 

ments 2/ 3eVEAR CYCLE SIN, O12 
BENNER, SAMUEL TURNER, BIOGRAPHY 

OF: 86-7 
BENNER’S FORECAST AS APPLIED TO 

THE STOCK MARKET, 19 
BIRDS, ABUNDANCE OF, 

--4.?2-YEAR CYCLE IN, 39 
BLACK PEPPER PRICES, 

--15 1/7-YEAR CYCLE IN, 184-5 
BRITISH TAXPAYERS, CONSCIENCE MONEY 

PAID BY, 

--3.5-YEAR CYCLE IN, 82-3 
BUILDING CONSTRUCTION; 


ve 4 hye 


GROWTH 


--33-MONTH CYCLE IN, 156 
°-18.2-YEAR CYCLE IN, 105-6, 129 
BURGLARY, SEASONAL CYCLE OF, 211] 
CATTLE ON FARMS, NUMBER OF, 
--9-YEAR CYCLE, 213-6 
CATTLE Om FARMS (U.S.), GROWTH IN 
NUMBER OF, 302 
CHEESE, CONSUMPTION OF, 
--4-YEAR CYCLE IN, 188-9 
CHINA, EARTHQUAKES IN, 
s0 1 23/4 VEAR GY CLEAN, 107,. 120 
PIO CoA R Me GVCL Es tics se 140 
CLEVELAND TRUST COMPANY, INDEX OF 


262-63 
GROWTH OF, 30] 


AMERICAN BUSINESS, 
COAL PRODUCTION (U.S.) 
CoFFEL PRICES, 

-*{6 TO 16 2/3<YEAR CYCLE IN, 

180-3 


--IN WHOLESALE PRICES, 140 
S5A4-YEAR CYCLE 
--IN ARIZONA TREE RINGS, 7 
--IN BRITISH WHEAT PRICES, 7 
54.5-YEAR CYCLE 
--IN RAILROAD STOCK PRICES, 
Gh NZ) 
€6.5-YEAR CYCLE 


GENERAL INDEX 


COINCIDENCE, 221 
CONTRIBUTIONS, ANALYSIS OF, 91 
COMBINATION OF CYCLES, 88-90 


ComPANY G, SALES OF, 
--4.N5-MONTH CYCLE EN. 8 
--7.92-MONTH CYCLE IN, 8 
--8.8-MONTH CYCLE IN, 8 
= 4.97 e EAR CYCEE JUNE 6 

CONTINENTAL OIL COMPANY INCOME, 
--3.5-YEAR-GYCLE IN, 250-2 
--6-YEAR CYCLE IN, 249-51 

CoppeER PRICES, 
ee Se Oe VEAR MGY.GLES WIN, of 


CopPpER PRODUCTION (U.S.), GROWTH 
OF SOS 

CORN PRICES, 
«3, 49=YEAR CYCLE LIN, 273 
o=13, 9 YEARS CYCLE WN, 239 
--3.67-YEAR CYCLE IN 239, 242-5 
--3.75-YEAR CYCLE IN, 239 
«e4-YEAR CYCLE IN, 239 
==55, f= VEAR CYCLE INn 4307 urs 

SOM ca 

--5.6-YEAR CYCLE IN, 80-3 


GROWTH OF, 302 


CoRN PRODUCTION(U.S. ) 
CORRESPONDENCE COURSE, 
=«OQUTLINE OF, 234 

--REPORT REGARDING, 41, 291 
--STUDENTS COMMENTS REGARDING, 68 
262 
CoTTON PRICES, 


--5,.91-YEAR CYCLE, 234 


malt) B/ A= VEARIeG CEE ims cua lA afar Ovn 
114-5 
--66.5-YEAR CYCLE, 140 
CoTTON PRODUCTION (U.S.), GROWTH OF, 
301 
CoTTON SPINDLES IN OPERATION (U.S.), 
GROWTH IN NUMBER OF 303 
CRIME, SEASONAL CYCLES IN, 209-12 
CYCLE INTERESTS OF MEMBERS, 159 


CYCLE LENGTHS, ARE THEY RELATED?, 5 
CYCLES--THE SCIENCE OF PREDICTION, TO- 


GETHER WITH SUPPLEMENTS, 
--CHAPTER XIV, WAR AND ITS Dt s- 


LOCATIONS, 23 
--CHAPTER XV AND XVI, POSTWAR 
TRENDS, POSTWAR RHYTHMS, 59 


-- 1955 POSTSCRIPT, 293 
DTRECTORSS EITER, So. (SOR gale ean 
13:55 “6 1OOn 22sec One Ont 

DROUGHTS IN NORTHWEST 
--46-YEAR CYCLE IN, 140 
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CONTINUED 


--IN COTTON PRICES, 140 
1900.0-YEAR CYCLE 

--IN RAILROAD STOCK PRICES, 149 
1N5-YEAR CYCLE 

--IN WOMEN’S FASHIONS, 7 
142-YEAR CYCLE 

--IN NUMBER OF 

BATTLES, 7 

150-YEAR CYCLE 


INTERNATIONAL 


--IN PIG IRON PRICES, 140 
159-YEAR CYCLE 
e-IN PIG IRON PRICES, 7 


300-YEAR CYCLE 
--IN VARIATION OF LENGTH OF 
Sunsepots, 140 


ELECTRIC ENERGY PRODUCTION (U.S.), 
GROWTH OF, 301 
ELECTRONIC CYCLE ANALYZER, 307 


Eptoemic DISEASES AMONG WILD 
ANIMALS, 58 

Exports, U.S. 
oF, 300 

FAILURES, COMMERCIAL AND 
FRLAL, LVASTLETIES OF, 
«<17"°3 ASYEAR CYCKE TUN, 7. 

112-3 

FAMILIES OF CYCLES, 59 

FASHIONS, WOMEN’S, 
--105-YEAR CYCLE 

FEMALE AILMENTS, 
o=22.2eYEAR CYCLE IN, 140 

FINANCIAL REPORT FOR THE YEAR 
1954, 91 

FINGER PAINTING 84-5, 

FOUNDATION AFFAIRS, 
CYCLE INTERESTS OF OUR MEMBERS, 
159 
FINANCIAL REPORT FOR THE YEAR 
1954, 91 

FRANCE, GROWTH OF THE POPULATION 
OF, 294 

FRUIT FLTES IN A BOTTLE, 
POPULATION OF, 294 

GEISINGER INDICATOR SEE MODIFIED 
GEISINGER |NDICATOR 

GENERAL BUSINESS, 
--30-MONTH CYCLE IN, 
=* 3. Ss VEAR (CY CLE—INic 

GENERAL ELECTRIC SALES, 
--6-YEAR CYCLE IN, 201-3 
e°8.5eYEAR CYCLE IN, 201, 

GENERAL MOTORS SALES, 
--6-YEAR CYCLE IN, 


MERCHANDISE, GROWTH 


INDUS- 


107, 


IN, 7 


ASS) 


GROWTH OF 


199 


261-3 


204-7 


236-7 


GERMANY, GROWTH OF THE POPULATION 
OF, 2796 

GLOBAL PATTERNS OF CYCLES IN TEM- 
PERATURE, 175 


GROWTH PATTERNS, 293-306 
HoRSE-DRAWN VEHICLE PRODUCTION 


(U.S.). GROWTH OF, 301 

How IT CAME OuT, 52, 92. 156, 190, 
217, 249 

HYPOTHESES REGARDING CYCLES, 74, 


HYPOTHETICAL BUSINESS ORGANIZATION, 
TREND OF, 296, 299 
IMPORTS, U.S. MERCHANDISE, 


300 
INDUSTRIAL COMPANY, SALES OF, 


139 - 


GROWTH OF 


INDUSTRIAL PRODUCTION IN THE U.S., 
GROWTH OF, SEE MFG. PRO. 

INDUSTRIES, TRENDS OF, 300-5 

INTERNATIONAL CONFLICT, 
--2?.14-YEAR CYCLE IN, 139 
= 142-YEAR CYCLE IN, 7 

[RON AND STEEL PRODUCTION (U.S.), 
GROWTH OF, 300 

_ LAKE AND RIVER LEVELS, 

-+23-YEAR CYCLE IN, 140 

--46-YEAR CYCLE IN, 140 

ee EON (U.S.), GROWTH OF, 


LENGTHS OF CYCLES, ARE THEY RE- 
LATED 5 

PerTeERS, 18, 96, 221 

LOANS AND DISCOUNTS, 

| --18.2-YEAR CYCLE IN, 105-6, 12 

LUMBER PRODUCTION (U.S.), GROWTH 
OF, 302 

Lynx, ABUNDANCE OF, 
--9.6-YEAR CYCLE IN, 234-5 

| si 22. 2iYEAR, CY.CLE) 1N,. 139 

| seiSOn2eYEAR CYCLE IN, 7. 140 

MALT LIQUOR IN U.S., GROWTH OF, 

PRODUCTION OF, 303 

| MANSLAUGHTER, SEASONAL CYCLE OF, 

} 211 

| 

| 


| MANUFACTURES (U.S.), GROWTH OF, 
300 
| MANUFACTURING PRODUCTION, 
| --36-YEAR CYCLE IN. 7 
--50-YEAR CYCLE IN, 140 
MARRIAGE RATE, 
Bei OeVEARECY CIUET IN me LS2 
-°18.2-YEAR CYCLE IN. 452 
MARRIAGE IN ST. LoutsS, 
--18.2-YEAR CYCLE IN, 105- 
6, 29 
MEMBERS, 
CYCLE INTEREST OF, 159 
CONTRIBUTING MEMBERS, 40, 291 
CONTRIBUTIONS OF MEMBERS, 91 
FELLOWSHIP PROGRAM, 41, 291 


SCIENTIST MEMBERS, 39-40 
MODIFIED GEISINGER INDICATOR OF 


UNDUSTRIBA IP RO-, 920. -56:, 95 
OSloOwmlO4s. 200, 2225 254, 
Maly She 
MISCELLANEOUS PHENOMENA, 
self? 3/4=YEAR CYCLE IN, 105 
=-18.2-eYEAR CYCLE IN, 129 
MONTGOMERY WARD AND COMPANY. SALES. 
=-G-YEAR CYCEE IN, 54-5 
MURDER, SEASONAL CYCLE OF, 210 
NATURAL GAS PRo. (U.S.), VALUE OF, 
302 
New |DEA ABOUT CYCLES, 234 
NON-SYMMETRICAL CYCLES, 48 
PAPER AND Woobd PuLP PRo. (U.S.), 
GROWTH OF, 302 
PEPPER PRICES, 
se A es SeVYEAR CYCLE IN, 12 
SS I/We VEAR CYCLE. IN, 184-5 
PETROLUM PRo. (U.S.), GROWTH OF, 
301 
PtG IRON PRICES, 
Matas EAR SCYCLE VIN, & 
thn 5a YEAR, CYCUE EN. 18 
--5,4-YEAR CYCLE IN, 18 
=aIb Oe YEAR, CYCLE-IN, 7 
see YEAR, CYCLE IN, 18 
Se OSVEARSGYCLE IN. 7 
o«9-YEAR CYCLE IN, 18 
--13.5-YEAR CYCLE IN, 18 


eee Tana AoE AReGY CliEy AN: 755. a2:f 


2-2 150-YEAR CYCLE IN. 140 
Sel Soa YEAR, CY CEE. LNs 7 


PINKHAM MEDICINE COMPANY, ADVER- 


== \osce YEAR CYCLE IN, 195-6, 129 


GENERAL 


TISING OF, 
--4.41-YEAR CYCLE IN, 8 
PLANETS, BISECTION PERIODS OF, 


259-60, 267. 202 
PiOP WIEZATOMOIN TiN SUI Sk. 


--GROWTH OF, 296, 298 


Se Nimeurory, EAR CYCLE, IN ioe, eet Oa eeo: 


POSTAL RECEIPTS IN MILWAUKEE, 
sete VEAR CYCLE [N. 139 
POSTSCRIe tT (1955) To CYCEES= THE 
SCIENCE OF PREDICTION, 
--CHAPTER XIV, 29-34 
--ENTIRE BOOK, 293 
PRICES, SEE COMMODITY INVOLVED 
PRODUCTION, SEE INDUSTRY INVOLVED 
PUBLICATION PROGRAM. 41 
PUMPKIN, GROWTH IN WEIGHT OF, 294 
QUESTIONS AND ANSWERS, 22 
RADIO DISTURBANCE, CYCLES IN, 
227-8, 229-33 
RAINFALL, SEASONAL CYCLE OF, 281 
RAPE. SEASONAL CYCLE OF, 210 
RAT, GROWTH IN BODY WEIGHT OF,294 
RAYON PRODUCTION, 
=—FOREGAST OF, 217 
--24-MONTH CYCLE IN, 217-9 
--33-MONTH CYCLE IN, 217-9 
e-3.5¢YVEAR CYCLE IN) 217-9 
--6-YEAR CYCLE IN, 217-9 
RAYON YARN CONSuMPTION (U.S.), 
GROWTH OF, 392 
REAL ESTATE ACTIVITY, 1851-1954, 
--18,2-YEAR CYCLE IN, 108 
REPORT FOR YEAR 1954, 39-42 
RESEARCH, 5. 439. 74, TO5, 139. . 169). 
20a WeLOn 1261 cos 
Rock DEPOSIT WIDTHS, 
se 3° VEAR CYCLE EN, 140 
SALES, SEE COMPANY OR PRODUCT 
SCIENTIFIC RESEARCH PROGRAM, 41 
SHIPBUILDING (U.S.), GROWTH OF, 
300 


600-YEAR CYCLE, FUNDAMENTAL?, 139 

SOURCE MATERIAL, 97 

SPANISH TRADE, INDEX OF, 296, 299 

STANDARD OIL OF CALIFORNIA INCOME, 
--6-YEAR CYCLE IN, 199-1 

STEAM RAILWAYS, GROWTH OF, 300 

STEEL PRODUCTION, 


--GROWTH OF, 300 
-°-6-YEAR CYCLE IN. 167. 


STOCK PRICES 

CoMBINED STOCK PRICES 

sIVAR LOU SMCY. CLES = MINI sills 
18% 125<:27:,4138:, 
149-151 

INDUSTRIAL STOCK PRICES 

--VARIOUS CYCLES IN, 
Toe, NSS 

RAILROAD STOCK PRICES 

eeVARTOUS CYCLES IN. 7, 
8, 139-140 

UNIDENTIFIED STOCK PRICES 


169-74 


eae ANDO, LOCKOUTS: INU. 9S, 
NUMBER OF, 
eno Se. PARI IGYCUEM LNG tases 
SUNFLOWER, PICTURE OF, 49 
SUNSPOT NUMBERS WITH ALTERNATE 
CycLtes REVERSED, 
srerA SIV ARS GY.Ci.Es ING, Leos 
Se OeVEAR SEY CLES IN, 7 
Salita tSaVEAR CYCLE IN.) 234-5 
en Awe /iSeY BAR CYCLE cUNr. ile 
Bey o/AS EAR, GY CEE IN.) 7s 107, 
116-9 
Searle iE AR CYCLE, JIN. 
116-9 


seDO ,BoYEAR GYCLE IN, 139 
meee TEARS GY CLE INN y 139 


195-6, 


IINSBSES Xe COLNE Tee NuUSEeD 
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--37.5-YEAR CYCLE IN, 140 
SUNSPOT CYCLES, VARIATIONS OF 

LENGTHS OF, 

--3N0- YEAR CYCLE IN, 140 
SUPPLEMENTS, ?3, 59, 193, 314 
SWEDEN, GROWTH OF THE POPULATION 

OF, 2904 
SwiFT AND COMPANY SALES, 

--6-YEAR CYCLE IN, 192-3 
TAXPAYERS (BRITISH), CONSCIENCE 

MONEY PAID BY, 

= 232, 5- YEAR GYCUE AN, Sees 
TECHNICAL, 88 
TEMPERATURE, 

=03 5 LOI YEAR, ‘CY CLES TIN. e157, Oe lene: 

-°4.22-YEAR CYCLE IN, 39, 175-8 

--4,.418-YEAR CYCLE IN, 176 
THREE HYPOTHESES, 74 
TOBACCO PRO. (U.S.), GROWTH OF,'301 
TREE RINGS?- 

ARIZONA TREE RINGS, 

--5.91-YEAR CYCLE IN, 7 

are! (4 27232 YEAR CYCLE DIN, | tle 

--16 2/3-YEAR CYCLE IN, 138, 148 

ie lh7. o=14)s.¥ BAR CYC Ea LL Nes mene 

28 

--54-YEAR CYCLE IN, 7 

JAVA TREE RINGS, 

--16 2/3-YEAR CYCLE IN, 138, 148 

= 18. 2)VEAR GYCLE IN, 10 5a@m salads 

129. 148 

TREES, PRE-GLACIAL, WIDTHS OF, 

--8.85-YEAR CYCLE, 7 

VERMONT TREE RINGS, 

--23-YEAR CYCLE IN, 1490 

--46-YEAR CYCLE IN, 140 
TREES, ELECTRIC POTENTIAL OF 

--4-MONTH CYCLE, 8 

--6-MONTH CYCLE, 8 
TRENDS, 293-306 
UNITED STATES 

--GROWTH OF THE PoP. OF, 296, 298 

--GROWTH OF VARIOUS INDUSTRIES 

IN, 299-305 
UNIVAC, 96 
VANADIUM, 42 
WaR, CIVIL AND INTERNATIONAL, 
-- {7 3/4-YEAR CYCLE IN, 107, 
110-1 
WARS, CYCLES IN INCIDENCE OF, 34 
WEATHER, EUROPEAN 

-- 35. 5-YEAR CYCLE IN. 7 
WEATHER IN THE UNITED STATES, 

sigs YEAR CY.GULE se iNi 40) 

WHEAT, ACREAGE IN NEW YORK, 

ae LQ caV.cARS CYCLE aIN GEO OsOrmE leo 
WHEAT, ACREAGE OF IN UNITED STATES, 

--9.6-YEAR CYCLE IN, 5-1 
WHEAT PRICES, BRITISH, 

@-54-YEAR CYCLE IN, 7 
WHEAT PRICES, EUROPEAN, 

eA A tee AR GY Cl EMLNGEES 

--5.96-YEAR GYCLE IN, 7 

@«24-YEAR CYCLE IN, 140 

== 356° YEAR CYCKE- IN, a 
WHEAT PRODUCTION (U.S.), 

301 

WHOLESALE PRICES, 

a2). 2eViGAR, CYCLE TINGaetSo 

--50-YEAR CYCLE IN, 140 

--WAR AND POSTWAR PERIODS, 311 

WooL PRODUCTION (U.S.), GROWTH OF, 
302 

WROUGHT | RON PRICES IN ENGLAND, 
menlG 2/ a8 YEAR CY. CLEMMiNes  lsor 

141-7 

YEAST CELLS, Pop. OF GROWTH OF, 294 

YOUNGSTOWN SHEET AND TUBE COMPANY 
SALES, 
--6-YEAR CYCLE IN, 52-3 


GROWTH OF, 


WHAT STUDENTS SAY 
ABOUT THE 


““Am enjoying the course more and more with 
each lesson, and am certain that the study 
and practice are going to be worthwhile.” 


* * * 


“Tt 1s extremely interesting and well- 
assembled; it is well-serviced: ... it is 

. meticulously illustrated. I would 
hazard the guess that this subject is more 
difficult to teach, by and large, than it 
is to learn.” 


SY am more than pleased with the clear- 


cut manner as written. stimulating, 
. excellent.” 


am happy that the gist of cycle 
analysis has been presented so succinctly 
and in logical order.” 


Net dtd 


“To me it has been refreshing and very 
instructive to have the subject matter 
presented in such clear cut fashion. The 
omission of irrelevant matter is a treat, 
1.e. things are boiled down and still 
understandable. The necessary elaboration 
of new material and ideas within practical 
limits as unusually clear. Also, the 
practice obtained in working problems 
seems to be well directed toward an ulti- 
mate goal which should permit one to do 
cvcle analysis in a logical manner and 
without waste motion.” 


* OK O* 


“Have found the course very instructive 
and revealing i.e. through Lesson XI so 
far, and am looking forward to the balance 
of the material. Still am hopeful in be- 
coming proficient after more practice and 
instruction in cycle analysis.” 


“T think your course has been very inter- 
esting. I think you will probably separate 
the sheep from the goats with the method 
of putting the students in the midst of 
things without going slow over the pre- 
liminary stuff.” 


“In the introduction, or some place along 
the line, you mentioned that you were anly 
going to act as a guide and that you were 
not going to be a ski-tow. In Lesson V you 
are not only a guide and ski-tow, but you 
are one of the most recent, up-to-date 
ski-lifts. 

“As a result of the fine write-up which 
you made for Lesson V I believe that a ten 
year old child could have understood the 
material and been able to handle the pro- 
blems. It 1s obvious that you put a lot of 
thought and concentration in writing up 
Lesson V.” 


“You have done a wonderful job in making 
the subject as clear as possible.” 


* * * 


“T feel that even though-some duplication 
of previous learning was encountered (in 
Lessons I-IV), it was unavoidable and a 
good thing as a refresher. Lesson VI on 
the other hand was certainly stimulating 
and thoroughly enjoyable.” 


* * xX 


“As one who finds most statistics textbooks 
largely incomprehensible . I like your 
methods of presentation of this fascinating 
subject. Am pleased with the attentio 
given to my questions.” : 


For complete information write Foundation for the Study of Cycles, East "rady, Penna. 


